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Executive Summary 


In January 1995, the departments of Natural 
Resources, Fisheries and Oceans, Environment 
and Agriculture and Agri-Food signed a 
Memorandum of Understanding (MOU) on 
science and technology (S&T) for sustainable 
development. Six working groups were created 
to address specific issues. 

The working group on R&D Priority 
Setting surveyed best practices in R&D priority 
setting in the four departments and identified 
three key criteria (high probability of success, 
significant benefit to Canada and minimal cost 
to the federal government) for project selection. 
Next year, the group will apply these criteria 
to climate change and variability, including 
UV-B radiation. 

The Renewable Energy (RE) Technologies 
group essentially finished its work and, when 
its inventory of projects is published and distrib- 
uted in early 1996/97, the group will disband. 
The team found that existing collaborative 
mechanisms, primarily through the Program 
of Energy Research and Development (PERD), 
are effective in developing and implementing 
a coordinated RE program. 

The Metals in the Environment group 
concentrated on the scientific issues relating to 
Canada’s participation in the United Nations 
Economic Commission for Europe (UNECE) 
Protocol on the Long-Range Transport of 
Heavy Metals. It produced several reports 
(two of which were presented to the UNECE), 
held two workshops and initiated projects to 
investigate differing scientific interpretations of 
natural versus anthropogenic sources of metals 


in the environment. An inventory of existing 


activities in the four departments found that 
they deal with a range of matters but come 
together primarily on near-surface materials. 
Health Canada joined the group. 

The Climate Change and Variability group 
reached several conclusions. Among them are 
that climate scientists in the four departments 
collaborate well; new mechanisms are required 
to replace the funding which is to be reduced 
or abolished by the departments involved when 
the Green Plan terminates in March 1997; and 
participation in the World Climate Programme 
should continue. It will hold a series of analyti- 
cal workshops in 1996/97 leading to a national 
science forum later in the year. The group will 
identify areas for improved cooperation and 
new initiatives by March 1997. 

The Coastal Zone Management group 
developed an inventory of science initiatives 
relating to integrated coastal zone management 
and began identifying new joint initiatives. 
Because the Great Lakes are included in the 
group's mandate, the team also began compiling 
an inventory of joint activities with U.S. science 
agencies. The group reviewed the Marine 
Environmental Quality Framework and 
Action Plan and recommended next steps. 

The working group on the Ecosystem 
Effects of UV-B Radiation found that research 
in this area has low funding priority in most 
departments and is often an add-on to climate 
change research. What funding does exist will 


be reduced or abolished when the Green Plan 


terminates in March 1997. It also found that 
no national collaborative mechanism exists. 
A workshop in March 1996 and a report to be 
released in October 1996 will serve as initial 
steps in developing a collaborative research pro- 
gram and as Canada’s contribution to various 
international fora. 

The MOU proved effective in enhancing 
collaboration among the four departments and 


could serve as a stepping stone toward increased 


government-wide cooperation in sustainable 
development S&T, an important element of the 
federal S8¢T strategy on sustainable development. 
New working groups will be created in 1996/97 
including, for example, a regional team in 
Atlantic Canada. Links will also be pursued 
with other committees such as the Assistant 
Deputy Minister's Committee on Northern 


Science and Technology. 


Introduction 


On January 18, 1995, the four federal 
departments dealing with natural resources 
(Natural Resources, Fisheries and Oceans, 
Environment, and Agriculture and Agri-Food) 
entered into a Memorandum of Understanding 
(MOU) on science and technology (S&T) for 
sustainable development. The MOU, signed 
by the Deputy Ministers of the four departments, 
is renewable every three years. 

The MOU unites the departments in 
finding ways to optimize the use of S&T to 
achieve sustainable development goals. It is an 


agreement among the departments to increase 


coordination, to work together on joint proj- 
ects and to implement a framework for sus- 
tainable development S&T in the natural 
resources sector. 

This report summarizes the work accom- 
plished under the MOU in its first year of 
implementation. It also assesses the effectiveness 
of the MOU approach to managing interdepart- 
mental S&T matters and outlines the direction 
for future work under the agreement. Similar 


reports will be submitted annually, as required 


by the MOU. 


Background 


Natural resources are important to Canada’s 
economy. They must be used wisely and 
managed sustainably to help the country achieve 
and maintain economic growth. Canada has 
already made significant steps in this direction. 
According to a new World Bank national 
accounting system that determines a country’s 
wealth by integrating the value of its natural 
capital and human resources assets with the 
more traditional measures of gross national 
product, Canada scores highly in a ranked 
listing of nations. 

The federal government fosters a high- 
technology resources sector that is environ- 
mentally sound, economically viable, socially 
acceptable and internationally competitive. This 
requires the latest in knowledge and equipment. 
This, in turn, demands coordinated effort and 
teamwork — across departments and sectors 
and with stakeholders. 

Several factors combined to create an 
atmosphere conducive to the MOU approach. 
Starting in 1994, the Government of Canada 
launched a number of initiatives to align its 
programs with public expectations and to 
address the national debt. Program Review 
required federal organizations to rethink their 
priorities, strategies and how they do business. 
The Federal Science and Technology Review 
examined the challenges facing S&T in Canada 
and opportunities for government action. At the 
same time, the federal deficit-reduction strategy 
significantly reduced government budgets which 
required departments to find innovative ways 


to accomplish common goals. 


It was against this background that discus- 


sions among the four departments regarding 
the MOU began. Sustainable development is, 
for several reasons, an appropriate topic to 
pilot the natural resources MOU concept. 

It is a Government of Canada priority; it 
crosses departmental and disciplinary boun- 
daries; and, it is a cornerstone of Canada’s 
strategy to enter the next century as a strong, 


competitive nation. 


The MOU has been implemented through a 
series of committees. The senior steering com- 
mittee is comprised of Assistant Deputy Ministers 
from the four departments. It met semi-annually 
over the past year to review progress under the 
MOU. A Directors General’s committee was 
also established which met several times during 
the MOU’s first year. 

Reporting to the Directors General’s com- 
mittee are the various working groups which 
carried out the planning and coordination of the 


work and took concrete steps toward achieving 


First Steps — Getting Organized 


the MOU’s first-year goals. Initially, as agreed in 
the MOU, five working groups were established 


to address the following issues: 


B R&D Priority Setting 

M Renewable Energy Technologies 
@ Metals in the Environment 

M@ Climate Change and Variability 
@ Coastal Zone Management 


A sixth group was added during the year to 
focus on Ecosystem Effects of UV-B Radiation. 
As well, the working group on Metals in the 
Environment added a representative from 


Health Canada. 


their individual and joint assignments, 


egarding the MOU. 


irtnerships. The MOU is an effective 
2=partments. While the four natural 
di oes of working together on 
isting partnerships and encouraged the 
vie and process for departments 


ssed discussion and a mechanism 


responsiveness to assign priorities 


The MOU provides flexibility and 


gives the signatory departments a 


ating issues of mutual interest. 


R&D Priority SETTING 
Objectives: To identify best practices for R&D 
priority setting in the four natural resource 
departments; to share the information among 
the four departments; and to recognize elements 
of the various approaches that could be applied 
in whole or in part in any of the departments 


to strengthen existing processes. 


Expected Results: An overview of models 
currently used for priority setting (internal and 
external) in the four natural resource depart- 
ments; identification of key features and best 
practices; a needs analysis in the four depart- 
ments to determine a suitable model and the 
appropriate level of application (i.e., strategic 


policy issues versus individual projects). 


Accomplishments in 1995: Since its inception, 
the working group has undertaken an analysis 
of the structure and function of R&D in the 
four natural resource departments; the decision- 
making processes; supporting data systems that 
link program and project planning to the priority- 
setting process; and other mechanisms such 

as the role of advisory boards. In addition, 

the group has undertaken a detailed analysis of 
some key models used in the individual depart- 
ments (especially Agriculture and Agri-Food and 
Natural Resources), as well as an analysis of the 
Australian CSIRO model. Based on this analysis 
and on discussions, the working group has been 
able to identify some of the key elements that 
are important to the priority-setting process 

and that would likely be acceptable to any 

of the businesses of the four natural resource 


departments. 


Reports of the Working Groups 


ss plans. 


Next Steps: Recognizing the importance of 
setting research priorities, the four natural 
resource departments have concluded that 

the following criteria should be included in the 
selection of any research projects: high probability 
of success (attractive to Canada), significant bene- 
fit to Canada and cost effective manner. The 
four departments will investigate applying 

the results of the “best practices” exercise under- 
taken by the working group on the cross-cutting 


issue of climate change, including UV-B radiation. 


&D is not new. 


RENEWABLE ENERGY 
TECHNOLOGIES 

Objective: To integrate the development 

and deployment of renewable energy (RE) 
technologies into the sustainable development 


of natural resources. 


Expected Results: Increased collaboration and 


more joint activities in renewable energy. 


Accomplishments in 1995: The group completed 


a draft inventory of existing renewable energy 


activities in the four departments. The inventory 


indicates a total of 26 programs and projects, 
involving $11.1 million in federal expenditures 
and $13.9 million from partners. The group 
also summarized current mechanisms for coor- 
dinating RE activities, identified problems and 
opportunities, and developed a prioritized list 
of RE R&D activities that could be undertaken 
by the four departments and an appropriate 
coordinating mechanism. 

Involvement in RE varies considerably 
among the four departments, with NRCan 
being one of the major players. Funding for the 
four departments’ RE activities comes mainly 
through PERD and the Green Plan. RE activi- 
ties across the four departments are well coor- 
dinated through PERD, advisory groups and 
steering committees for individual interdepart- 
mental projects. The decisions made regarding 
the Green Plan funding combined with the 
upcoming restructuring of the Federal Energy 
R&D Program underscore the need for close 


collaboration among the affected departments. 
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Next Steps: In 1996/97, the working group 


will finalize its inventory of RE activities in the 
four departments and distribute the report. The 
group will then be dissolved as existing coordi- 
nation mechanisms, particularly through PERD, 
are considered to be effective in developing and 
implementing a coordinated program among 
the four departments. In this respect, the 

PERD program plans to more fully integrate the 
renewable energy sector into its R&D initiatives. 
Emphasis will be placed on R&D related to the 
development of renewable energy technologies 


and their transfer to the marketplace. 


METALS IN THE 
ENVIRONMENT 

Objectives: To review the metals in the environ- 
ment programs of the four resource departments 


and propose priority tasks for cooperative 


activities on common issues.  .... 
human activities can 


Expected Results: Resolution of scientific ques- reating concen- 


tions and differences; development of a federal _ 
be ; : : ffect people and 
position which, based on good science, rein- : es 7S Y 


forces the Government of Canada’s policy in rograms and 


national and international fora. 


Accomplishments in 1995: The working group D oeai releases 


concentrated primarily on the scientific issues 


surrounding Canada’s participation in the e that pose a risk 


United Nations Economic Commission for 
Europe (UNECE) Protocol on the Long-Range 
Transport of Heavy Metals (mercury, cadmium 


and lead). It produced five reports on the emis- 


The working group's second focus was an 
sion, long-range atmospheric transport, fate 


; ; inventory of activities on metals in the environ- 
and effects of metals, particularly mercury, in 


oe ment in the four natural resources departments. 
Canada.* These reports show that scientists con- P 


: This inventory indicates that while the four 
tinue to disagree on the relative roles of natural 


departments cover a broad range of matters con- 
versus anthropogenic components. The group 


j cerning metals in the environment, they come 
also held two workshops — one for senior 8 ar 


together primarily on near-surface materials — 
departmental representatives and the second 


(exclusively on mercury) for more than 50 experts bedegelass feialid spositecueliding glacial 


deposits and soils; river, lake and ocean waters 
from Canada, the United States and Europe. It P wears 


wae ; . and sediments; and matters related to biota, 
also initiated several collaborative research activi- 


: one including humans. 
ties to investigate the differences in interpreta- 


tion and will expand these collaborative research 


Next Steps: In November 1995, the Canadian 


tasks in early 1996. 
delegation to the UNECE in Geneva agreed 
to proceed with the development of a UNECE 
* The four resource departments and Health Canada Protocol on LRTAP-HM for mercury, cadmium 
prepared two joint reports assessing the science of the and lead. The development of this protocol 


issues. Environment Canada produced a report dealing vallalinens procee Re separate activity 


rimarily with the anthropogenic component while 
one Ste pant its on es sources. Canada under the multi-stakeholder Metals Strategies 
submitted these reports to the UNECE Working Group 
on Heavy Metals in Geneva in July 1995. The fifth report 
was the Proceedings from an International Workshop 


on Mercury at York University, September 1995. 


Working Group. Assistant Deputy Ministers 
from Natural Resources Canada and from the 
Science and Policy directorates of Environment 
Canada will meet to review the policy implica- 
tions of differing scientific views concerning 
the significance of LRTAP-HM in Canada. 

The science working group will continue 
to promote collaborative research to resolve the 
differences of interpretation on LRTAP-HM 
including additional sampling of lake sediment 
cores, expanding the Canadian component 
of the North American Mercury Deposition 
Network, re-analysis of Canada’s mercury in fish 
database and in situ measurements of natural 
mercury evasion. 

The group, now joined by Health Canada, 
will complete the inventory of metals in the 
environment activities in the five departments. 
The inventory will assess current cooperation, 
focus on activities with national and international 
policy linkages and cover metal monitoring, 
research and policy development. 

The work undertaken under this MOU is 
part of a larger collaborative effort already under 
way among the four departments. These include 
the Mine Environment Neutral Drainage, the 
Aquatic Effects Technology Evaluation and 
Assessment of the Aquatic Effects of Mining 
in Canada programs. The departments also 
cooperate on joint matters under the Canadian 


Environmental Protection Act and in other areas. 
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CLIMATE CHANGE 

AND VARIABILITY 

Objective: To foster collaboration and joint 
planning to address emerging research priorities 
in Canada in the areas of climate change and 


variability. 


Expected Results: New and/or improved collabo- 
rative mechanisms in research and monitoring 
programs; enhanced collaboration among scien- 
tists in the four resource departments through 
joint projects, workshops and other activities; 

a set of success stories demonstrating the effec- 
tiveness and benefits of collaboration; more 
effective communication of science results to 


policy makers and decision makers. 


Accomplishments in 1995: The group docu- 
mented existing S&T projects and collaborative 
mechanisms relating to climate change and 
variability, both national and international, in 
which the four natural resources departments 
are involved, and prepared recommendations for 
improved and new mechanisms. The group also 
co-sponsored a workshop on climate variability 
and ecosystem response with the UV-B working 
group in March 1996. The working group 
reached a number of conclusions and made 
several recommendations. Among its conclu- 
sions are that climate scientists from the four 


departments collaborate well; new collaborative 


eenhouse 
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mechanisms are required to replace the Green 
Plan funding which will be reduced or abolished 
by the departments involved on March 31, 1997; 
and the Canadian Climate Program is an impor- 
tant collaborative mechanism and the four 
departments should continue to participate in 


the activities of the World Climate Programme. 


Next Steps: The working group will continue 
to review the activities of the four departments 
to determine how they can best address con- 
tinuing uncertainties regarding climate change 
and variability and communicate them to 
Canadians. The working group will hold a 
series of analytical workshops in 1996/97 to 
develop Canadian perspectives on issues and 
options related to climate change and varia- 
bility. It will also produce reports documenting 
success stories and identifying communication 
initiatives (by September 1996), and another 
on overlaps and gaps in existing programs, 
opportunities for further collaboration, areas 
for improved cooperation and possible new 
initiatives (by March 1997). It will also organize 
a national science forum to be held in winter 
1996 or spring 1997. The major objective for 
the coming year is for the four departments 

to develop an integrated S&T approach on 


the issue of climate change. 


COASTAL ZONE 
MANAGEMENT (CZM) 
Objectives: To document interdepartmental pro- 
jects and mechanisms; identify overlaps, gaps 
and opportunities; propose areas for improved 
cooperation and initiatives (including that 
involving other levels of government and non- 
governmental organizations), focussing on the 
implications of the Canada Oceans Act and 

the Oceans Management Strategy; and identify 


communication initiatives. 


Expected Results: Harmonization and optimiza- 
tion of programs in the four departments and in 
other federal and provincial research organiza- 
tions, academia and the private sector, and a 
focus for the development of scientific collab- 
oration in several areas. These include the 
Canada Oceans Act, the Oceans Management 
Strategy, the proposed Canadian Framework 
for Integrated Coastal Zone Management and 
the proposed National Program of Action to 
Protect the Marine Environment from Land- 
based Activities consistent with the Washington 
Declaration. The project will draw together 

the disparate activities and advances in 

CZM science in Canada and prepare 


recommendations for next steps. 


Accomplishments in 1995: The working group 
took on nine initial tasks. All nine were initiated 
and five were completed. After defining its 
terms of reference, the group developed working 
definitions of coastal zone, integrated coastal 
zone management (ICZM) and the science of 
ICZM in both national and international con- 
texts. Based on these definitions, a computer 
database and GIS file of ICZM science initia- 
tives in the four departments were prepared. 
The working group also reviewed the Marine 
Environmental Quality Framework and Action 


Plan and recommended steps for further progress. 
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Next Steps: In 1996, the working group will 
identify new joint multi-disciplinary initiatives 
and will continue its reports on emerging 
technologies applied to CZM science, funding 
sources and the use of traditional knowledge 
in ICZM. The inventory of activities will be 


expanded nationally and internationally. 


ECOSYSTEM EFFECTS 

OF UV-B RADIATION 
Objective: To document existing federal 
UV-B impacts research and identify and/or 
create opportunities for interdepartmental 
collaboration and joint planning to address 


UV-B impact issues in Canada. 


Expected Results: Coordinated research planning 
and enhanced cooperation among federal scien- 
tists through joint research projects and other 
activities; new collaborative mechanisms for 


research on the ecosystem impacts of UV-B. 


Accomplishments in 1995: The group initiated 
an inventory of existing research projects 
including funding sources, the issue’s priority in 
various departments, the extent of interdepart- 
mental collaboration and existing mechanisms 
for developing strategic collaboration to UV-B 
impacts research. Although the review will 

not be completed until October 1996, the 
group reached several important conclusions: 
UV-B impacts research is not a funding priority 
in most departments and is often an add-on to 
climate change research; although interdepart- 
mental contact occurs at the project level, 

no national collaborative mechanism exists; 
and, while some funding comes from the 

St. Lawrence Action Plan, most federal research 
on UV-B impacts depends on Green Plan 
funding and alternative sources of funds will 


have to be found if this research is to continue. 
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Although the perception exists that 
UV-B impacts are an issue for the future, 
current research indicates that levels of UV-B 
are already high enough to stress ecosystems. 
Adaptation to increased UV-B will be easier in 
areas where ecosystems respond readily, such as 
annual crops, than in ecosystems that respond 
more slowly, such as forests. It is also evident 
that there are considerable differences among 
species in sensitivity to UV-B — some are 
highly vulnerable while a similar species may 
be unaffected. UV-B impacts researchers 
will likely benefit from closer contact with 
atmospheric researchers so that they can 


become more aware of regional and seasonal 


differences in UV-B radiation. 
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Next Steps: The group will release a report in 
October 1996 summarizing the research and 
collaborative mechanism inventory. The group 
held a workshop on the impacts of UV-B in 
March 1996 as part of a larger meeting to coor- 
dinate federal science examining the ecosystem 
effects of atmospheric change. Together with the 
above report, the proceedings of the workshop 
will form the basis for developing a collaborative 
research program as well as for input on Cana- 
dian UV-B impacts research at the next United 
Nations Environment Programme issue review 
and for preparing a science assessment for distri- 
bution of the 1997 Conference of the Parties 

in Montreal. UV-B ecosystem impacts will be 
included in the proposed studies to examine the 
regional effects of expected atmospheric changes. 
These studies will serve as a basis for policy 


and adaptation strategies. 


As the MOU enters its second year, some 
working groups will be disbanded and others 
created. For example, the team dealing with 

RE technologies has essentially completed its 
work and will disperse in 1996. Coordination 
of RE programs will continue through PERD’s 
Renewable Energy Task. Two or three new 
working groups are being considered and discus- 
sions have already begun to define the respective 
objectives. One proposal relates to the World 
Bank project on sustainability and the wealth 

of nations, and another addresses the use of 
Internet-based mapping technology to coordi- 
nate natural resource information. Meanwhile, 
the remaining groups will continue to improve 
the coordination of their respective programs. 
The group on Climate Change and Variability, 
in particular, will hold a series of consultative 
meetings to further define priority issues. 

A new initiative under the MOU is a pilot 
project to determine the feasibility of extending 
the activities of the working groups to regional 
laboratories and to ascertain the benefits that 
might accrue from such a project. In 1996/97, 
meetings will take place in Atlantic Canada on 
a pilot basis to evaluate the effectiveness of such 
an approach. If successful, this approach will be 
extended to other areas (for example, Alberta in 
1997/98) where concentrations of government 


S&T laboratories exist. 


Next Steps and Conclusions 


The MOU has proven effective in 
enhancing cooperation among the four natural 
resource departments on S&T programs and, 
as such, has made a significant contribution to 
the Government of Canada’s sustainable devel- 
opment strategy. It also played an important 
role in the federal S&T strategy announced in 
March 1996 in which it was featured as a key 
part of the strategy for “Emphasizing Preventive 
Approaches and Sustainable Development”. 

The level of cooperation achieved under 
the MOU demonstrates the ability of the 
four departments to develop mechanisms, 
among themselves, for the horizontal coordi- 
nation of S&T programs. This aptitude is 
particularly important in the area of sustainable 
development where a balance between research 
into environmental issues and research aimed 
at expanding economic prosperity is required. 

The MOU may also prove to be a stepping 
stone toward integrating sustainable development 
S&T programs throughout the federal govern- 
ment. Initially enhancing cooperation among 
the four natural resources departments, the 
MOU could accomplish the same thing on 
a government-wide basis as membership is grad- 
ually expanded to include other departments 
whose mandates touch on specific projects. As 
well, by linking with other committees such as 
the Assistant Deputy Minister's Committee on 
Northern Science and Technology, the MOU 
will also bring in other horizontal issues, such 


as sustainable development in the North. 


Annex 1 — 
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1. Terms of Reference of the Working Group. 
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RENEWABLE ENERGY 
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1. Inventory of Federal Renewable Energy 
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MIETALS IN THE 

ENVIRONMENT 

1. Atmospheric Environment Service Report 
on the Origin, Long Range Transport, 
Atmospheric Deposition and Associated 
Effects of Heavy Metals in the Canadian 


Environment. 107 pp. 
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2. Review of the above report and the original 
UNECE Substantiation Report. 70 pp. 

3. Report comprising a workshop in Ottawa, 
including overheads shown at the workshop 
by scientists from Environment, Fisheries 
and Oceans, Natural Resources and Health 
Canada. 128 pp. 

4. Geological Survey of Canada Report on 
Natural Sources and Natural Metal 
Concentrations in Canada. 21 pp. 

5. Report on a Workshop on Mercury, held 
at York University. 94 pp. 


CLIMATE CHANGE 

AND VARIABILITY 

1. Addressing Climate Change and Variability 
Through Collaboration in Science and 


Technology, January 1996. 
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